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tributes data for the problem of evolution in man, 
anthropometric data from Australia; Miss Beeton and 
Prof. Pearson furnish a paper on the inheritance .of 
duration of life and the intensity of natural selectIOn r.m 
man; Mr. E. T.Browne writes on variation in Aurelia 
aurita, and Prof .. Weldon on a first study of natural 
selection in Clausilia laminata. 

This first list of contributions augurs well for the future 
of au undertaking which deserves support from all 
workers in science who are interested in the theory of 

evolution in its broadest applications. The 
pomts of contact between biologists 
have hitherto been but few, and the time IS yet remote 
when we may look for the advent of a skilled mathema
tician who shall also be an expert biologist, or v£Ce vend. 
But although the modern biologist may be unable to 
follow the mathematical processes of the new method, he 
will assuredly be impressed with the importance of the 
results, and such a work as that which has now been 
launched will serve as a common meeting ground for 
both classes of workers. The recognised methods of 
studying living organisms from the points of view of 
systemy and taxonomy, embryology, histology and 
anatomY, bionomics and distribution all contributed 
to the sum total of that great divIsIon of natural 
knowledge which isknown by the comprehensive title of 
biology. Side by side with these we must now place the 
newer statistical methods inaugurated with such marked 
success by Galton. This latest claimant to . recognition 
as a legitimate weapon of scientific attack may be looked 
at. with suspicioq by those who are accustomed only to 
the older methods. We may remind ou·r readers, how
ever, that the value of measurement and statistical treat
ment was fully realised by Darwin, as made clear in 
one of the editorial articles in the present part of 
Biometrika. We may point out also that Wallace in his 
"Darwinism" (1889) fully recognised the value of such 
methods and made considerable use of the measure
ments of lizards by Milne-Edwards and of birds by Mr. 
J. A. Allen for his discussion of the question of 
variability as furnishing the material for the operation of 
natural selection. Such data were imperfect compared 
Nith the modern requirements of statistical methods, but 
>0 far as they went they have been of service to the 
cause of Darwinian evolution, and this fact, again, tells 
strongly in justification of the appearance. of a new 
periodical devoted entirely to this phase of bIOlogy. 

There is no real antagonism-as some men of science 
have supposed to exist-between the older methods and 
the latest statistical methods. They are, or should be, on 
the contrary, mutually helpful. If by the measurement 
of large numbers of individuals and the mathematical 
treatment of such data the trend of evolution in any 

.. c:ies can be detected, here at once is a suggestion for 
the observing naturalist to work upon-to endeavour to 
find out the nature and cause of the survival in a certain 
direction; in other words, to hunt down the selecting 
agent. Where ordinary observation has in so many 
cases fail,ed, the newer methods appear to open out end
less possibilities of attacking such problems. The 
student of bionomics will,as statistical data and their 
deductions accumulate, have definite information given 
as to what is going on in particular species, and it will be 
for him to approach the study of such species armed 
with specific questions awaiting answer in the field or 
laboratory. We venture to think that, far from any 
antagonism existing between the older and newer methods, 
the introduction of statistics in the Galtonian .sense 
cannot but give a great impetus to observational work. 
It may be added that the periodical is really cosmo
politan, and the editors invite contributions in German, 
French or Italian, as well as in English. We cordially 
wish the new journal the success which it 
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ANNIVERSARY MEETING OF THR ROYAL 
SOCIETY. 

T HE anniversary meeting of the Royal Society was 
held as usual on St. Andrew's Day, November 30, 

when the annual report of the Council ,to the ' Fellows 
was presented. Among the subj.eCts in thi!> 
report is the proposal to est?bhsh a .Bntlsh Acade!lly, 
which was discussed at a speCial meetmg of the Society 
held in May last. 

Reference is made by the Council to the subject of the 
tenure of office of the secretaries, which was recently 
raised again. the. President . 
Council to take ,mto Immediate consideratIOn the adVIsa
bility of limiting t\Ie .tenure of office of any future trea
surer or secretary," and also a memorial expressing the 
decided convictions of the memorialists that the change 
advocated by the memorial not .be in 
the interests of the Society, were taken mto conSidera
tion at the meeting of the Council on November 7. It 
was proposed, as a resolution, "That in the opinion of 
this Council it is desirable that the secretaries should not 
be so re-elected as to hold office for a period exceeding 
ten consecutive years, thisresolution not to apply to the 
present holders of ?ffice<' and, considerable discus
sion and the conslde.ratton of vanous amendments, the 
resolution was carried. 

As already announced, in consequence of his appoint
ment as Principal of the University of London, Prof. 
Rucker has resigned his office as secretary, and is noW' 
succeeded by the distinguished mathematician and phy-
sicist, Dr. Joseph Larmor. . . . 

The address of the preSident referred to the SCIentific 
work of the Fellows and F9reign Members deceased 
since the former annual meeting, and a few investigations 
commenced or carried on in the course of the year. The 
work of this year's medallists was described as follows :-

COPLEY MEDAL. 

Prof J. Willard Gibbs, Foreign Member, R.S. 
The Copley Medal is awarded to Prof. J. Willard Gibbs, a 

Foreign Member of this Society, for his contributions to mathe
matical physics. 

Although Horstmann had demonstrated, between 1869 and 
1873, t he applicability of the heat t? the 
elucidation of the phenomena attending diSSOCiatIOn, J. 
Gibbs was the first to apply the second law of thermodyna'!llcs 
to the exhaustive Qiscussion of the relations between chemical, 
electrical and thermal energy and capacity for external work. 
His great contribution to this subject appeared in the Tran.s
actions of the Connecticut Academy in . two parts, the first In 

1875 and.the second In which with 
a diSCUSSIon of the cntena of eqmlibrlum and of stabIlity as 
applying to a material system, the conditions of equilibrium 

I 
prevailing in both homogeneous and heterog;eneous . Of ... 
gaseous, liquid and solid materials are m highly 
generalised form; and it is shown by Gibbs t.hat DeVille i Troost's experimental values of the de'!sity of mtrogen ,perOXide 
at different temperatures, and Playfau and Wanklyn s results 
obtained with mixtures of nitrogen peroxide and nitrogen, can 
be interpreted quantitatively with the aid of his fundamental gas 
equation. . 

The most important result of Gibbs's work, from a chemIcal 
standpoint is the so.talled "phase rule," the law which governs 
the gener;l case of complete heterogeneous equilibrium. Th.is 
law, which was developed theoretically, states that a system m 
complete heterogeneous equilibrium com,posed . of at 
least n different molecular components If It consists of n + I 
different phases. . 

The application of the phase r?le has Deen venfied 
experimentally under a' great variety of aspects. DUring the last 
few years the recognition of the law amongst other 
important results, to a complete systematisatIOn of ?ur. 
ledge concerning dissolution of solid substances, the dlstnbutlOn 
of a solute between two immiscible solvents, and to the forma
tion of double salts and of racemic, pseudo-racemic, non-r"cemie: 
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aI1d "xternalJy, compensated substances. The phase rule has 
also been applied with c,?mplete success by van 't Hoff to the 
elucidation of the fprmation of oceanic salt deposits, In fact, 
Willard Gibbs's generalisation is applicable to all cases of 
reversible chemical interchange, and consequently to chemical 
"hange generally. 

ROYAL MEDAL. 

Prof. William Edward Ayrton, F.R.S. 
i\ Royal Medal is given to Prof. William Edward Ayrton, 

F. R.S., for his contributions to electrical science. 
The services rendered by Prof. Aytton to sCience during the 

last twenty-seven years may be roughly grouped under two heads. 
He has carried out a large numbe,rofresearches in pure physics, 
and he has taken a very prominent' part in the ' development of 
the application, of electricity to industry," which has been SD 

remarkable a feature .of the clDsing years, of the nineteenth 
century. It is nDt here necessary tD refer ' particularly tD his 
researches, invention and inspiration under the sec,ond head. 
At all times he has been doing service under bDth heads. From 
1873 to, 1878, in Japan; from 1879 to 1884, at FinsQury ; and 
frum 1884 tD . the present time; at the, Central Ken
sington, he )Jas acted as professor of physics; he has arranged 
large labDratories, and through' his .own' exam pIe in research he 
has inspired many students, WhD are now carrying out investiga
tiDns .of their .own. 

A large number of papers contributed, sDmetimes alDne and 
sometimes in partqership with others, to the RDyal SDciety 
Proceedings and Tmnsactions and .other scientific publicatiDns, 
while belonging tD the second gmup abDve mentiDned, have 
greatly assisted in pure physics. 

It is not .out .of place tD qUDte a published remark of the late 
Prof. Clerk Maxwell in reference tD the wDrk .of Prof. AyrtDn 
anda 'cDlleague ' in Japan, that they had mDved the centre .of 
gravity .of electrical science greatly 'eastward. 

ROYAL MEDAL. 

Dr. William Thomas Blanford, F.R.S. 
The .other RDyal Medal is cDnferred upDn Dr. William 

ThDmas BlanfDrd, F.R.S., fDr his wDrk in connectiDn with 
the "GeDgraphical DistrihutiDn .of Animals." 

Dr. W. T. B1anfDrd' received his scientific educatiDn at the 
RDyal S'ChODI of , Mines, and, after speciai instructiDn in the 
methods .of geolDgical surveying under Prof. (afterwards Sir 
Andrew) Ramsay on the English Geological Survey, proceeded 
in 1855 to take up a post on the Geological Survey of India. 

Between the years 1855 and 1868, when he was engaged in 
surveying different parts of India and Burma, he published a 
number of valuable papers on Indian geology, and upon 
malacology and other branches of, natural history, based on 
observations made during his travels as a geological surveyor. 

In 1868 he was appointed to accompany the expeditionary 
force under Lord Napier to Abyssinia in the capacity of 
naturalist, and his observations on the geology and fauna of the 
country are published in a number of communicatiDns to 
scientific journals and in his wDrk, "Observations .on the 
GeDlogy and ZoDlogy of Abyssinia," publisqed in 1870 

Between 1868 and 1872, Dr. Blanford returned to his work 
.0'1 the Geological Survey of India, and as the result of his 
labours in Sind, Cutch, the Deccan and, .other parts of the 
cDuntry, a number of memoirs dealing with geology, malaco
logy and ornithology were published by him. In 1872 he was 
selected to act as naturalist to the Persian BDundary Commission 
and the results of his observations appeared in a wDrk, 
"E.stern Persia, VDI. ii., ZOOIDgy and GeDlogy," which was 
published in 1876. 

Returning to India, he not only carried on the usual survey 
work, but, in conjunction with Mr. H. B. Medlicott, prepared 
the important" Manual of the Geology of India," 3 vols., 1879. 
In this work a, most valuable ' summary of the geological 
observations ""hich had been made upon all parts of the Indian 
Empire is given, with a discussiDn of the age and relationships 
<If the fDrmatiDns .of that vast district. 

Since his return from India, in 1882, Dr. Blanford h.s been 
continuously. engaged in zoological and geological researches. 
His memDirs on the rocks of India and Australia which 
exhibit glacial cDnditions, and on kindred subjects, have been 
!Dost valuable cDntributions to geological science. Equally 
important have been the tWD addresses on "GeolDgical 
N Dmenc1ature" and "The Permanence or otherwise of Ocean 
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Basins," which he delivered in his capacity of president .of the 
GeDlogical SDciety in 1889 and 1890. In the last-mentiDned 
address he has laid down principles and established conclusiDns 
which have given a new aspect to the study of the geographical 
distribution of animals. 

, The Fauna of India," published under the authority of the 
Secretary of State fDr India in Council (8 vDls., concluded in 
1898), was edited by Dr. Blanford, WhD has cDntributed three 
volumes on birds and mammals. This wDrk has been most 
favDurably received by the scientific public and is looked upDn 
as the standard authority of Indian vertebrates. His contribu
tions tD this work constitute his special claim to a Royal' Medal. 

Dr. Blanford is one of the few men who are regarded as an 
authority on geology, palreontology and zoology, to each of 
which branches of science he has largely contributed. 

DAVY MEDAL, 

Prof. George Downing Liveing, F.R.S. 

The Davy Medal is awarded to Prof. GeDrge Downing Live
ing, F. R. S., fDr his cDntributions to spectroscopy. 

Prof. Liveing's papers on spectroscopic subjects have been 
mainly published during the last quarter of a century in con
junction with Prof. Dewar, and have appeared for the mDst part 
in the Proceedings of the Royal Society. They make up a 
recDrd of patient, accurate, cDnscientious labDur, and, taken 
together, constitute one of the most valuable contributions to 
this department of chemical physics yet made by British 
wDrkers. 

SYLVESTER MEDAL. 

Prof. Hmri Poincm'e, Forez"g1z Member, R.S. 

The Sylvester Medal, given this year for the first time, is 
awarded tD Prof. Henri Poincare, a Member .of this 
Society, for his many and important contributions to mathe
matical science. 

Prof. Henri Poincare's mathematical writings display very 
great originality, independence of thought and far·sightedness. 
The number of the memoirs and works which ' he has 
published is extraordinary, and wide range of subjects 
in pure mathematics and its applications tD astronomy 
and physics which they CDver is equally 'remarkable. ', The bond 
of unity which connects his investigatiDns is that nearly .' all 
have a more or less intimate connection with .the , study of 
differential equations. He has dealt with the theories of linear 
differential equations, of ordinary non-linear differential 
equations and of partial differential equations, with striking 
results in each theory; and each is assDciated with a department 
of his other important researches. 

In the theory .of linear differential equations, Fuchs had 
called attention to the substitutions by which different particular 
integrals are interchanged at the critical points. The sub
stitutions fDrm a group, and (at any rate when the equation is 
of the second order) there exist autDmorphic functions which 
are unchanged by the operations of the grDup. M. Poincare 
has cDnstructed these functiDns and shown how by means .of 
them a complete integration .of the linear , differential equation 
can be effected (Acta Mathematica, t. iv. ). He has devoted five 
classical memoirs (Acta Mathematica, i., iii., iv., v.) to a pro
found study of the automorphic functions and Fuchsian and 
Kleinian groups. Closely related to the same study are his 
delicate researches as to the tDpology of loci in space of n 
dimensiDns, and a number of contributions to the theory of 
algebraic functiDns; 

In, the theory of ordinary differential equations (not linear) he 
has introduced a new method 'of dealing with the questiDn of 
the existence .of a solutiDn, and has shown how various methods 
of approximating to a solution may ,be utilised for solving the 
problem which gives rise to the differ.ential equatiDn. This lies 
at the root of his i!)vestigations in ,connection with the equations 
of dynamics and the special problem -Of gravitational astronDmy 
-that of n bodies. He has shDwn that G. W. Hill's periDdic 
sDlutiDl'lof the problem of three ' bodies is .one of an infinite 
system. ' M. Poincare has also discussed fmm the point of view 
of modern analysis the methods of sDlution in periodic series 
which are associated with the name of Laplace and wi,th the 
problem of the stability .of the solar system, and has been led te 
give the first complete theory of series of the kind nDW called 
" asymptotic ." and to point out theit uses in analysis. 

Mathematical physics requires tbe investigation of ;ertain 
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parHa! differential equations, and the problem arises to develop 
... formula from which the solution,subject to' boundary con
ditions, can be calculated. The problem can in any, case be 
reduced to the discovery of what is now called a Green's func
tion. To Poincare is due perhaps the most feasible means yet 
devised for arriving at these functions. A general analytical 
theory has also been given by him of a somewhat different 
problem, requir(!d in theories of vibration and electrical oscilla
tion. The diffraction of light has also been discussed by him in 
an elaborate memoir. 

He has besides enriched pure mathematics with researches in 
the theory of numbers and on double integrals. In applied 
mathematics he has obtained remarkable results with regard to 
the figures which can be assumed by rotating fluid. To 
dynamical astronomy he has contributed, not only memoirs, 
but a monumental work in three volumes-" Les Methodes 
Nouvelles de la Mecanique Celeste." 

Finally, allusion may be made to the services which M. 
Poincare has rendered to a number of branches of mathematical 
physics, by critical presentation of the work of others in pub
lished courses of lectures. 

The o,fficers and Council elected for the ensuing year 
were the Felluws whose names have already been given 
(p. 34), with two others to supersede two Fellows who 
found themselves unable to serve (p.85). 

On the evening of Saturday, the Fellows and their 
friends dined together in the Whitehall Rooms, when, to 
quote the Times report, "no Cabinet MinIster and only 
one ex-Minister-Mr. John Morley-was present. Thus 
the calm discourse of the men of research was undis
turbed by even the suggestion of political strife." It 
might also have been added that thus do Ministers of 
State manifest their indifference to associations having 
no political significance. 

NOTES. 
WE regret to announce the death of Sir William MacCormac, 

the distinguished president Of the Royal College of Surgeons. 
PROF. YVES DELAGE has been elected a member of the 

section of anatomy and zoology of the Pads Academy of 
Sciences in succession to the late Prof. Lacaze· Duthiers. Prof. 
Gouy, professor of physics in the University of Lyons, has been 
elected a correspondant of the Academy in succession tothe late 
Prof. Raoult. 

Ex-GOVERNOR EYRE, who died on Saturday at the age o£ 
eighty-six, was less known perhaps for his geographical work 
than for his action in connection with the disturbances' in 
Jamaica thirty· six years ago. Yet he was an intrepid explorer, 
and in l843 he received the Founder's Medal. of the Roya 
Geographical Society for ,his explorations in Australia., He 
crossed the Australian continent overland , from: Sydney in the 
east to Swan River in the west, and investigated the then 
unknown shore of the Great Australian Bight between King 
George's Sound in Western Australia and Port Lincoln in South 

I 
Australia. In, 1845 he published the results of his explorations 
in a work entitled" Discoveries in Central Australia." 

I 
A SPECIAL expedition, under Dr. Charles Balfour Stewart, 

has just been sent by the Liverpool School of Tropical Medicine 
, to the Gold Coast and to the gold-mining districts of that 

colony, to conduct a series of operations there with a view to 
improve the' conditions of health and sanitation. Dr. Stewart 
was to have saile'd for Cape Coast Castle on November 16, but 
his departure had to be delayed as the municipal authorities of 
Liverpool requisitioned his services to deal with an outbreak of 
plague in the city. The lines on which Dr. Balfour Stewart will 
proceed will be similar, so far as possible, to those now being 
followed by the Sierra Leune expedition of the Liverpoo 
School under Dr. Lugan Taylor. 

THE death is announced of Mr. Samuel Rowles Pattison, who 
for some years was a member of Council of the Geological 
Society and its honorary legal ad viser. In early life he resided 
at Launceston, where he made a collection of fossils from the 
limestone of Petherwin, arid assisted by his local knowledge both 
De la Beche and John Phillip3. He contributed papers on local 
geology to the Transactions of the Royal Geological Society of 
Cornwall and the Royal Institution of Cornwall from' 1840 to 
1860; and in the Quarterly !ournal of the Geological Society 
of London he recorded the occurrence of auriferous quartz-rock 
in north Cornwall. In 1858 he published a work entitled 
"The Earth and the Word; or Geology for Bible Students." 
Mr. Pattison, who had attained the ripe age of ninety·two, died 
on November 27. 

IN response to appeals madt:: by the Dover Chamber of 
COlumerce to the Trinity House loplace wireless telegraphy 
installations on the lightships in this part of the English Channel, I' 

an intimation has been received by the Chamber that the. matter 
is under consideration by a special inter-departmental committee. 

THE results of an analysis of the returns relating to the out-
break of small· pox in L'Jndon are given in an article in Satur
day's Times. There have 349 completed cases, that is, 
cases which have ended in death or recovery,' since May last. 
Of t4ese 349 patients 181 were males 168 females. The 
number of deaths was' I 16, and the rate of mortality was three 
times as great among the unvaccinated as among the vaccinated. THE National Antarctic Exploration ship Discovery arrived 

at Lyttelton on Nov. 23. The ship has been dry· docked for 
caulking, having sprung a leak, though not a serious one. 

MR. JONATHAN HUTCHINSON, j<'.R.S., is about to proceed 
to SOll.th Africa with the view to study the cause of leprosy. 
He'1<\:iU proceed to Robben Island, and will probahly go on to 
Natal and Basutoland. His object is especially to obtain facts 
as to the use of dried and badly salted fish. Leprosy is a 
comparatively new disease in Cape Colony, and quite so in 
Natal and, Basutoland. Thus these districts offer exceptional 
opportunities for ascertaining its cause. 

THE Berlin correspondent of the Times reports that the 
German Imperial Estimates include the sum of 150,000 marks 
(75001.) to be devoted to the prevention of tuberculosis and to 
the investigation of that disease. The sum will be largely 
applied to the promotion of research with tpe object of settling 
the question of the identity of tuberculosis in human beings and 
in animals. For the promotion of markets for agricultural pro· 
duce and for support of scientific, technical and kindred 
undertakings in the interest of agriculture a sum of 90,000 marks 
will be demanded, as against 50,000 marks last year. 
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The following points brought out by the classification of ' the 
cases are instructive :-(I) All the cases under five were un
vaccinated, and out of 23 there were 19 deaths; (2) all the 
children under ten were unvaccinated except one, and out 42 
there were 29 deaths, all the deaths being of unvaccinated 
children; (3) out of a total of 81 children under fifteen years 57 
were unvaccinated and 38 died. Only one death out of the 
38 took place in a vaccinated child; of 24 vaccinated children 
23 recovered. These facts show the fatality of the 'disease 
among young children and the protection afforded by primary 
vaccination against attack in the first instance and against a fatal 
result in the second. The protection diminishes progressively 
after childhood, but the rate of mortality remains enormously 
higher amung the unvaccinated in every age period. 

THE results of several series of experimental work in con· 
nection with the cultivation of hops were described at the 
conference of hop-growers held at the South· Eastern Agri
cultural College last week. The object of the meeting was to 
receive and discuss the reports of the various, experiments upon 

I hops that have been carried out by the College during th" past 
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